
Semiannual Progress  Report NASA Grant NsG692 
September 1, 1967 through February 29, 1968 
P r o j e c t  T i t l e :  Mass Spec t rometr ic  E luc ida t ion  

of V o l a t i l i z a b l e  D i l u t e  Cons t i t uen t s  in  Tissue  
P repa ra t ions ,  i n  v i t r o .  
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Prosecut ion  of t h i s  p r o j e c t  t o  d a t e  has  centered  on dev i s ing  an 

a n a l y t i c a l  system capable  of d e t e c t i n g  l 4 N / I 5 N  r a t i o s  p re sen t  i n  ni t rogen-  

conta in ing  in t e rmed ia t e s  e l abora t ed  by mammalian cel l  preparat ions '  i n  t h e  

presence of l5N-labe1led s u b s t r a t e .  

The a n a l y t i c a l  system c o n s i s t s  of a Time-of-Flight m a s s  spectrometer  

connected i n  tandem w i t h  a gas chromatograph by means of porous,  f r i t t e d  

g l a s s  e f f u s i o n  chamber. The 15N-containing sample is  i n j e c t e d  i n t o  a c o i l e d ,  

2 f e e t  long,  1/8" O.D. s t a i n l e s s  steel column packed wi th  a S i ly l -8  t r e a t e d  

porous polymer (Porapak R) where an i n i t i a l  s e p a r a t i o n  of H20 ( M / e  18) and 

15NH3 ( M / e  18) t akes  p l ace ,  p r i o r  t o  i n t r o d u c t i o n  of t h e  gas stream i n t o  

t h e  mass qpectrometer.  

This  system provides  t h e  means f o r  determining r a t i o s  of i ons  i n  t h e  

range of M / e  14-18 (S.D.>0.05) produced from a mixture  of 1 4 N  and 15N 

ammonia. 

of i nco rpora t ion  of N i n t o  metabol ic  in te rmedia tes .  

This  degree of accuracy should be  s u f f i c i e n t  f o r  accu ra t e  measurement 

15 

The s p e c i f i c  r e a c t i o n s  be ing  s t u d i e d  are t h o s e  involved i n  asparagine  

1 b iosyn thes i s  by Clone 929 mouse celds . These may b e  summarized as fol lows:  

'Clone 929 mouse cells grown i n  a completely def ined  medium by D r .  Paul  
A. K i tos ,  Department of Comparative Biochemistry and Physiology, Univers i ty  
of Kansas, Lawrence, Kansas. 
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P re l iminary  experiments us ing  Clone 929 mouse cells i n d i c a t e  t h a t  t h i s  

system syn thes i zes  asparagine  from a s p a r t i c  a c i d  u t i l i z i n g  glutamine as t h e  

p r e f e r r e d  n i t r o g e n  source  and r e q u i r e s  ATP. 

Reasons f o r  s e l e c t i n g  t h i s  r e a c t i o n  are as fol lows:  

1) A w e l l  def ined  c e l l  and growth medium system i s  ava i l ab le .  

1 4  15 2) N/  N r a t i o  de te rmina t ions  can b e  made wi th  a low r e s o l u t i o n  m a s s  
spectrometer .  

3) Some i n s i g h t  i n t o  the ATP requirement may b e  poss ib l e .  

4 )  Asparagine metabolism has  been impl ica ted  i n  certain neoplasms, i nc lud ing  
leukemia. 
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